The rise in greenhouse gas emissions from air travel could be reduced by individuals voluntarily abstaining from, or reducing, flights for leisure and recreational purposes. In theory, we might expect that people with pro-environmental value orientations and concerns about the risks of climate change, and those who engage in more pro-environmental household behaviours, would also be more likely to abstain from such voluntary air travel, or at least to fly less far. Analysis of two large datasets from the United Kingdom, weighted to be representative of the whole population, tested these associations. Using zero-inflated Poisson regression models, we found that, after accounting for potential confounders, there was no association between individuals' environmental attitudes, concern over climate change, or their routine pro-environmental household behaviours, and either their propensity to take non-work related flights, or the distances flown by those who do so. These findings contrasted with those for pro-environmental household behaviours, where associations with environmental attitudes and concern were observed. Our results offer little encouragement for policies aiming to reduce discretionary air travel through proenvironmental advocacy, or through 'spill-over' from interventions to improve environmental impacts of household routines.
Introduction
Air passenger transport is a major contributor to global greenhouse gas (GHG) emissions (Gössling and Upham, 2009) and this contribution will continue to increase in absolute and proportional terms (IATA, 2014) . Recent aviation sector contributions to global anthropogenic GHG emissions of around 3% must be viewed against a background of yearon-year growth in air travel, and the substantial reductions advocated by the Intergovernmental Panel on Climate Change. As the industry continues to grow, aviation may account for 15%-40% of global CO 2 emissions by 2050 (Dubois and Ceron, 2006; Gössling and Peeters, 2007) . Widespread air travel in industrialised countries contributes to high per capita GHG emissions; (the OECD average in 2012was 12.47 t/capita). For example, CO 2 emissions per passenger on a return trip from Europe to Thailand (2tCO 2 ) equate to about half the global per capita annual average (Gössling and Upham, 2009) . One potentially promising initiative was the inclusion of aviation in the EU's carbon trading scheme in 2012. However, the vast bulk of any mitigation resulting from this is likely to be in other included sectors due to the relative cost of reducing emissions in aviation (Van Renssen, 2012) . No reductions are anticipated in passenger numbers. In the case of the UK, the government predicts passenger traffic will rise from 219 million in 2011, to 445 million by 2050, with CO 2 emissions from UK departure flights increasing from 33.3 to 47 MtCO 2 (Department for Transport, 2013) . Despite the expectation of rising air passenger numbers, there is increasing interest in the potential for policy initiatives to promote more environmentally sustainable behaviour.
Given this policy background, it is essential to quantify the potential links and spill-overs between pro-environmental attitudes and behaviours. Air travel is generally for either workrelated, or discretionary purposes (e.g., holidays, social visits), with the latter arguably more subject to individual control. Arguably, people with more pro-environmental attitudes, concern about climate change, and engagement in pro-environmental household behaviours will be more likely to also avoid or reduce discretionary flights (Kroesen, 2013) . This 'proenvironmental consistency hypothesis' is the subject of the current study. There is some support from pro-environmental engagement in other contexts for the idea that different environmentally beneficial behaviours are motivated by common pro-environmental values and concern (Thøgersen and Ölander, 2006) . Some studies report a positive association between pro-environmental attitudes, including concerns about climate change, and various pro-environmental behaviours (Ortega-Egea et al., 2014; Whitmarsh and O'Neill, 2010; O'Connor et al., 1999) . Nevertheless, results are inconsistent and evidence of an 'attitudebehaviour gap' has also been reported (Lorenzoni et al., 2007) . Furthermore, very little research has examined the relationship between routine pro-environmental behaviours in the home, the focus of government behaviour change messages in the UK (DEFRA, 2011) , and discretionary air travel.
Of the few small-scale and qualitative studies that have begun to address this issue, results have been mixed. Some showed no association between pro-environmental attitudes and household behaviours, and non-work related flights (Cohen et al., 2013; Kroesen, 2013; McKercher et al., 2010; Randles and Mander, 2009 ), or even a negative association, with more concerned individuals flying more (Barr et al., 2011) , though lower flight frequency amongst those with a more pro-environmental worldview has also been reported (Davison et al., 2014) . Although suggestive, the small sample sizes and inability to control for a host of potentially relevant socio-demographic and psychological variables make interpreting these findings difficult. The present study extended this line of research by using secondary datasets from England (Climate Change and Transport Choices, CCTC, n = 3923) and the UK (British Household Panel Survey, BHPS Wave 18, n=14,419) to both make national population level estimates of relationships, and control on a wide range of potential confounders. Both datasets allowed estimation of associations between flight behaviour, and pro-environmental attitudes and concern about climate change, and the BHPS further allowed estimation of associations between flight behaviour and household behaviours. Both datasets allowed adjusted models to control for the effects of socio-demographic factors, and the BHPS further allowed control on relevant psychological factors and personality traits.
Estimating flying behaviour and pro-environmentalism
Using self-report data, the current work considered two aspects of voluntary (or non-work related) flying behaviour: a) people who abstain, compared to people who don't, and b) distances flown by those with a propensity to take discretionary flights. Given that GHG emissions are related to distance flown, we felt that it was important to explore not simply whether 'greener' citizens flew less frequently, but also whether they tended to fly less far. In terms of pro-environmentalism we considered individuals': a) general pro-environmental attitudes (e.g., how important it is to do things that are environmentally friendly); b) concern about the consequences of climate change (e.g., flooding); and c) frequency of household related pro-environmental behaviours (e.g., avoiding products with excess packaging). Distinguishing between these three elements of pro-environmentalism is consistent with previous work. For example, perceptions of the threat that climate change poses have been shown to be positively associated with pro-environmental behavioural intentions after accounting for the effect of pro-environmental attitudes in general (O'Connor et al., 1999) . If the pro-environmental consistency hypothesis is correct, those who show greater tendencies towards pro-environmental-ism on these indicators should also exhibit less discretionary flying behaviour.
Since we used secondary data in the current analysis we were unable to explore and test extant theories concerning the antecedents of pro-environmental attitudes and behaviours (e.g., the Theory of Planned Behaviour (Ajzen, 1991) , Value-Belief-Norm theory (Stern, 2000) , the Comprehensive Action Determination Model (Klöckner and Blöbaum, 2010) , and the Stage Model of Self-regulated Behavioural Change (Bamberg, 2013a) ), including those used to explore other environmentally-related travel behaviours, such as car use (e.g., Anable, 2005; Bamberg, 2013b) , because data on some of the relevant variables were not collected. In consequence this work was not designed to test a theoretical model or framework as applied to flying behaviour, but rather attempted to identify variables in the datasets we used here that could act as markers or proxies for the kind of variables discussed in these theories. In many cases suitable proxies simply did not exist (e.g., personal norms or perceived behavioural control) and thus our work is unable to speak to these constructs. Nonetheless, we were able to identify variables in the datasets that were pertinent to issues such as values, personality, and constraints on behaviour (e.g., income) have been explored in previous work on pro-environmentalism, and below we provide more details about these measures as used in the current work.
The need to control for other psychological and socio-demographicvariables
In exploring relationships between flight behaviour and pro-environmentalism, it was necessary to control for a range of individual (psychological) differences and sociodemographic factors which may be related to both flight behaviour and proenvironmentalism, and thus account for any relationship between them. Specifically we included a wide range of covariate measures that have been found to be related to proenvironmental behaviours in other contexts (see, for example, reviews by Diamantopoulos et al. (2003) , and Gifford and Nilsson (2014) ).
For instance, the role of values in predicting pro-environmental engagement has been emphasised by the integration of Schwartz's (1994) value model into theoretical models of pro-environmental behaviours such as the Value-Belief-Norm theory (Stern, 2000) , and the Comprehensive Action Determination Model (Klöckner and Blöbaum, 2010) . These theories suggest general value orientation influences ecological worldview and personal norms, and that these perceived obligations or duties towards the environment in turn impact environmental behavioural intentions and behaviours (Corner et al., 2014; Dietz et al., 2005) . Within Schwartz's taxonomy (1992 , [Schwartz, 1994 1994), self-transcendence and self-enhancement are two opposing higher order value orientations, and evidence suggests that self-transcendent (or 'altruistic') values which focus concern beyond a person's immediate social circle are stronger among people who engage in pro-environmental activities (De Groot and Steg, 2008; Steg and Vlek, 2009) . In contrast, endorsement of selfenhancing values like materialism or social power tends to be associated with lower levels of engagement with pro-environmental behaviour (Evans et al., 2012) , and there is evidence of greater environmental concern among individuals with 'pro-social' or 'post-materialist' rather than individualistic or competitive social value orientations (Oreg and Katz-Gerro, 2006; Joireman et al., 2001) . In the current datasets we identified an item related to the 'importance of money', as potentially suggesting higher self-enhancement values, because it has a direct relationship to materialism (Evans et al., 2012) . If our suggestion is correct we might expect to see higher discretionary flight use among those high on the 'importance of money' item, reflecting the underlying importance of general life values, over and above those relating specifically to the environment (i.e., our central variables of concern). Other factors of this sort that we were able to control on included 'interest in politics' (Torgler and Garcia-Valiñas, 2005) , 'religiosity' (Pepper et al., 2011) , and risk aversion (Paladino, 2005; Barile et al., 2015) , all of which have been positively associated with pro-environmental choices and behaviours in past work. Controlling for risk aversion is particularly important in the current context because around 40% of people who fly report some degree of anxiety (Martinussen and Hunter, 2009) , and it is possible that risk aversion is associated with avoidance of air travel in particular.
Recent research has also examined relationships between pro-environmental behaviour and personality, often operationalised using the five-factor (or Big Five) model (John and Srivastava, 1999) . The Big Five is a standard tool which comprises five dimensions held by psychologists to be an adequate summary of personality: 'extraversion' (being sociable, talkative and assertive); 'agreeableness' (being helpful, cooperative and caring); 'conscientiousness' (being reliable, self-disciplined and well-organized); 'neuroticism' (being anxious, depressed and insecure); and 'openness to experience' (being imaginative, creative, curious and questioning of conventions). Results consistently find proenvironmental outcomes positively associated with openness to experience and there is also some evidence of a positive association with agreeableness and conscientiousness (Milfont and Sibley, 2012; Fraj and Martinez, 2006; Markowitz et al., 2012; Swami et al., 2011; Hirsh, 2010; Hirsh and Dolderman, 2007) . There is even a long-standing interest from the airline industry in the personalities of those who do and do not choose to fly (Plog, 2001) . This industry focused research suggested that flyers (rather than non-flyers) are open to new ideas; non-flyers were also found to be less confident and assertive (Plog, 2001) . The work did not, however, consider how air travel behaviour related to pro-environmental attitudes and behaviours more broadly. Importantly for the current work, one of the datasets we used contained responses to the Big Five personality questionnaire so we were able to control for these five dimensions when exploring the relationships of pro-environmental attitudes and household behaviours, with discretionary flight behaviour. To the extent that personality influences both pro-environmental attitudes and flight behaviour, not controlling for these things may find an 'illusory' correlation between them that would simply be accounted for by this far deeper (and much less amenable to change) psychological construct.
Finally, there is also a considerable body of research which has explored socio-demographic factors and pro-environmental engagement (Milfont et al., 2015) , much of which speaks to the objective or perceived constraints on pro-environmental behaviours. For instance, income has been shown in some studies to be associated with pro-environmental behaviour (Kemmelmeier et al., 2002; Chen et al., 2011) , as has household structure (Longhi, 2013) , with greater pro-environmental behaviour reported by unmarried people and couples without children. In other words, the ability to engage in some pro-environmental behaviours (e.g., purchasing local organic produce in small retailers distributed over a large geographical distance) may depend on the ability to overcome financial and/or temporal constraints. In the case of discretionary flight behaviour, however, financial and other practical barriers may act to restrict the number of flights taken, rendering individuals' behaviour to be classified as 'pro-environmental' not because of their environmental beliefs and attitudes, but simply due to their circumstances. Indeed, in the case of air travel in particular, the evidence suggests that there is a significant link with income (Gallet and Doucouliagos, 2014) , and that most UK discretionary flights are taken by those in higher socio-economic groups and with above average income (Cairns and Newson, 2006) . Indeed, year on year increases in UK leisure flights appear to be the result of richer people flying more frequently, rather than cheaper flights making air travel accessible to more people (Cairns and Newson, 2006) .
Again, controlling for factors such as income and household structure is essential if we want to understand the link between pro-environmentalism in general and flight behaviours in particular, because it statistically accounts for some of the constraints on flying behaviour that would otherwise cloud our understanding of the consistency hypothesis. Other variables of this sort that we controlled for in the models included age, gender and education, all of which have been shown to be related to pro-environmental attitudes and behaviour in the past (Gifford and Nilsson, 2014; Hunter et al., 2004; Kemmelmeier et al., 2002; Whitmarsh 2011; Whitmarsh and O'Neill, 2010) . Because these and the other variables discussed above are used in the current work to control for potential confounders on the basis of past work, we do not focus on the outcomes of the relationships between these variables and flight behaviour in the main body of the paper. Rather, our focus is on the pro-environmental consistency hypothesis once these factors have been accounted for.
The current work
In sum, our research tested whether discretionary flight behaviour showed proenvironmental consistency with regard to routine household behaviours, self-rated commitment to individual mitigation efforts, and concern about the progress and impact of climate change. Specifically, we hypothesised that those with more pro-environmental attitudes, concerns and household behaviours, would be less likely to fly, or to fly shorter distances. Cross-sectional findings on how discretionary flight behaviour is correlated with pro-environmental attitudes and household behaviour are relevant to an understanding of potential positive and negative pro-environmental 'spill-over', where an intervention may have an effect on subsequent pro-environmental behaviour which was not the behavioural target of the intervention (Truelove et al., 2014) .
Our work extends previous studies examining this issue by using large and population representative UK datasets that also collected data on a large range of potential confounders. Controlling for these factors enabled us to get a far clearer picture of the independent relationship between pro-environmentalism in general and discretionary flight behaviour in particular, for the population as a whole, than is possible in work that is unable, for instance, to account for people's financial circumstances, their attitudes to money, or their personality in general; or whose findings are based on non-representative samples.
Methods

Datasets
This study used secondary data from two national surveys. The CCTC Survey was conducted to inform the development of the UK Government Department for Transport segmentation model of public attitudes to climate change and transport choices. It employed a random probability sampling technique, and has data from 3923 face-to-face, in-home interviews conducted between November 2009 and June 2010 with adults (aged 16 plus) living in England (Thornton et al., 2011) , (the data is available from https://www.gov.uk/ government/publications/climate-change-and-transport-choices-segmentation-study-finalreport). The BHPS survey was an 18-year panel survey which began in 1991 with a Wave 1 sample of 5500 households (around 10,000 individuals) selected using a two-stage clustered probability design and systematic sampling (Taylor et al., 2010) . It was structured to enable the modelling of social and economic change over time at the individual and household level in Britain. Additional samples were subsequently added to the original sample to enable UK level estimates. At Wave 18, the individual questionnaire included the items relating to environmental issues which we used in this cross-sectional study. The BHPS data (available under licence through the UK Data Service) includes weights which correct for differential attrition over time, to enable individuals in each wave to be used in cross-sectional (as well as longitudinal) analyses.
Dependent variable: flight distance km count
In both the CCTC and BHPS surveys, respondents were asked to state the number of flights they had taken in the previous 12 months to destinations in each of three geographic regions: within the UK; within Europe; and outside Europe. Whilst there is not detailed information about the destinations of respondents and the distances they flew, the three regional classifications do give some information, and rather than lose this information by considering only the total number of flights, we derived the average distances of leisure flights to each geographic region by UK residents at that time, and assumed that each flight taken by respondents was of the relevant average distance. Thus, for each survey, a count scale measure of estimated km flown in the previous year was derived from responses to these questions: we multiplied the number of flights to destinations in the three regions by the average flight distance for each region, and summed the region totals. Specifically, the multiplicative constants for each region were derived by estimating the mean return distances flown by UK residents on discretionary flights from all UK departure airports to all destination airports in each region in 2008: within the UK, 857 km; within Europe, 3181 km; outside Europe, 13,518km. These estimated mean distances were calculated from routinely collected statistics (CAA, 2008a CAA, 2008b ONS, 2009 ONS, , 2014 ; details are given in Appendix A.
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There were two important differences in how the CCTC and BHPS surveys asked respondents to state the number of flights they had taken in the previous 12 months. The CCTC counts of flights to destinations in each of the three regions were capped in the survey response options at "3/more", and therefore counts of 3 were assumed in these cases. Secondly, whilst the BHPS asked specifically about non-work related flights, the CCTC survey asked about all flights, without distinguishing discretionary flights. We therefore examined a further CCTC survey item which recorded whether respondents had travelled more than 50 miles on business in the previous year, and treated the air travel data of all who had done so (7.9%) as potentially recording work-related flights rather than voluntary flights. These responses were therefore re-classified as missing, and the flight distance measure for these individuals was imputed (see Section 2.5 below). A sensitivity analysis compared an alternative strategy to handle the issue: the reported CCTC flight counts for those who had travelled more than 50 miles on business were instead assumed to be all discretionary flights; CCTC models with the dependent variable derived under this assumption showed no differences in substantive findings (results available on request).
Independent variables of interest: environmental variables
Key predictors derived from CCTC and BHPS variables, which were non-overlapping between the surveys (see Table 1 ), included: a) pro-environmental attitude (e.g., degree of agreement with statements such as "It takes too much time and effort to do things that are environmentally friendly"; CCTC scale Range 0-16, Mean = 10.33, SD = 3.52; BHPS scale Range = 0-12, Mean = 7.42; SD = 2.08); b) beliefs and concerns about climate change (abbreviated to 'climate concern', e.g., "People in the UK will be affected by climate change in the next 30 years"; CCTC scale Range = 0-6, Mean = 3.74, SD = 1.50; BHPS scale Range = 0-6, Mean = 4.47, SD = 1.72); and c) self-reported pro-environmental household behaviours (abbreviated to 'household behaviour', e.g., "How often do you switch off lights in rooms that aren't being used?"; BHPS scale Range = 0-24, Mean = 12.09, SD = 4.01). Item response sum scores (see Table 1 ) were used as the environmental variables and higher scores represent more pro-environmental attitudes, climate concern and household behaviour. The selection of the specific questionnaire items for deriving the environmental variables is described in Appendix A.
The distinctiveness of the 'pro-environmental attitude' and 'climate change concern' measures was investigated using principal components analysis of the items jointly comprising the two scales in each survey. Results are presented in Appendix A. For both surveys, two principal component axes with eigenvalues greater than one were identified, with pro-environmental attitude items loading more heavily on one, and climate change concern items loading more heavily on the other. Furthermore, those items loading more heavily onto Principal Component 1 had the opposite sign when they were loading onto Principal Component 2 in both surveys, and those items loading more heavily onto Principal Component 2 had the same sign when they were loading onto Principal Component 1 in both surveys. Differentiation between pro-environmental attitude and climate change concern was thus supported.
The properties of the environmental scales, and the relationships between their items, were explored using PCA separately on those items summed to derive the scale scores in each survey. Results are presented in Appendix A, where Cronbach's a statistics for internal reliability, and matrices of Pearson correlation coefficients for environmental scale items and sum scores are also shown.
Due to the novelty of the pro-environmental attitude scale that we constructed from the items in the BHPS it was important to explore the convergent construct validity against more standard measures of pro-environmentalism such as the 'Willingness to sacrifice for the environment' (Davis et al., 2011) and 'revised New Environmental Paradigm' (Dunlap et al., 2000) scales. Exploration of this is described in Appendix A; it was concluded that the scale tapped into similar latent constructs and was thus applicable to test the current research questions.
Independent control variables
In terms of individual difference controls, the BHPS questionnaire items from which we derived interval measures of relevant psychological factors (e.g., importance of money as a proxy for self-enhancement values) and personality traits, are summarised in Appendix A.
Given the associations found in previous work (see Section 1.2 above) measures of religiosity, interest in politics and risk aversion were also included. Measures of the personality traits in the five factor model were derived from data in BHPS Wave 15, which was merged with the Wave 18 data. The 15-item personality inventory available in the BHPS comprises a shortened version of the inventory developed by John et al. (1991) .
CCTC and BHPS questionnaire items for socio-demographic control variables (sex, age, education, labour market status, income, marital status, parenting status and disability) are mostly categorical and relatively self-evident. However, it should be noted that 'labour market status' is self-reported and includes those self-employed and on maternity leave in the 'employed' category, and includes those who are long-term sick or disabled in the 'unemployed category'; 'marital status' classifies as 'married' those currently living with a spouse or partner. There are also some slight differences in how some constructs are operationalised across the two surveys. For instance, the CCTC 'children' variable classifies 'presence of children in the household', whilst the BHPS 'children' variable classifies 'living with own (including adopted) children under the age of 16'. Further, the CCTC 'disabled' variable is based on the question "Do you have any disability or other longstanding illness that makes/would make it impossible for you to ride a bicycle?", whilst the BHPS 'disabled' variable is based on the question "Do you consider yourself to be a disabled person?" Finally, whilst the CCTC income variable is a categorical measure of gross household annual income band, the BHPS income control variable is net household annual income, adjusted for household composition.
Analytical approach
Just over 50% of participants in both samples reported no flights in the last 12 months, and thus zero miles flown. However, these individuals are likely to fall into two broad groups: a) 'Habitual non-flyers' (i.e., people who would not report flying in any given sample, perhaps because of fear of flying or environmental reasons); and b) 'Temporary non-flyers' (i.e., people who have flown in the past, may fly again in the future but did not happen to fly during the current sampling period). Conceptually we would not expect individuals in these two groups to have the same relationship with pro-environmental attitudes, and thus to treat them both simply as 'non-flyers' would be misleading. An analogous situation might be one where we labeled all adults with no children currently residing in the household as 'nonparents', which would be to conflate those who never had children and never will (i.e., real 'non-parents') with those whose children have simply already left home. This latter group are as much in the 'parents' category as those whose children are still at home. Similarly in the current context, 'Temporary non-flyers' are as much in the 'Flyers' category as those who actually report flights in the last 12 months. To account for these kinds of situation, a statistical approach known as zero-inflated Poisson (ZIP) regression is recommended (Long and Freese, 2006) .
Specifically, in the current context, the ZIP regression approach does two things. First, it has a logistic component which models the probability that an observed zero-count (i.e., no flights in the past 12 months) is contributed by: 1) an 'habitual non-flyer'; or 2) a 'temporary non-flyer'; and uses this information to model associations with being in the 'non-flyers' group (i.e., consisting of 'habitual non-flyers' only), rather than the 'flyers' group (i.e., consisting of both flyers -those who reported flying in the last 12 months -and 'Temporary non-flyers', who did not). The pro-environmental consistency hypothesis would predict that greater pro-environmentalism would be associated with greater likelihood of membership of the 'non-flyers' group.
The second component of the analysis, the Poisson component, models the number of km flown among 'flyers' (including 'Temporary non-flyers'). Here, the pro-environmental consistency hypothesis would predict that greater pro-environmentalism would be associated with flying fewer kilometres.
The outcome distribution of a zero-inflated Poisson model is defined as follows:
Where the number of miles flown Y has a non-negative integer value y, λ is the expected Poisson count, and π is the probability of belonging to a "non-flyer" group. To estimate the two free parameters in the above equations, λ and π, we jointly modelled the following two regressions:
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Where α and γ are intercepts, B and G are vectors of the regression coefficients for common predictors Z included separately in the logistic and Poisson regressions, and ε and ξ are normally distributed error terms with separate variances. Our set of predictors Z included "pro-environmentalism" scales and, in the case of adjusted models, control variables. It is not theoretically necessary to include the same predictors Z in both regressions (i.e., we could have had Z 1 and Z 2 ), but here we imagined the same measured variables were relevant to both λ and π.
Analyses were carried out using STATA 13 software. In order to make inferences about the entire population of England/UK from these analyses, rather than statements about the particular samples collected, our analyses also made use of the survey weights included in the datasets. These samples did not equally recruit from all sections of the target population for inference, and therefore analyses must accord greater weight to observations from demographic groups under-represented in the survey samples and lower weights to demographic groups who are over-represented in the samples. In the case of the CCTC this was fairly straightforward and we simply used the individual weights in the dataset to enable population representative estimates for England (Thornton et al., 2011) . Estimation with the BHPS dataset was slightly more complicated and used survey estimation methods ('svy:' suite of functions in STATA software, with specification of sample strata, primary sampling units and individual weights) to additionally account for the non-random, clustered sampling method. BHPS sample members are clustered in households, and in geographic sampling units (Taylor et al., 2010) , and survey regression accounts for this lack of independence of observations in the calculation of standard errors for parameter estimates. Moreover, accounting for the BHPS sampling design to enable UK national population estimates was further complicated by the fact that the BHPS panel includes a sub-sample of individuals from households in Northern Ireland which were a random sample rather than a design sample, and therefore do not have primary sampling units or strata. Consequently, observations from Northern Ireland were included in the analyses by assigning them to a further stratum, and specifying the household as the highest order clustering unit (Skinner, 1989) .
Missing data due to item non-response was imputed using multiple imputation by chained equations (Azur et al., 2011) . Details of imputation models and imputed data proportions are given in Appendix A. Two alternative approaches to imputation of the environmental variables were implemented. ZIP regression models using imputed (and observed) sum scale scores, were compared in sensitivity tests with estimation models in which missing values for the component items of these scales were instead imputed, and scale sum scores were subsequently derived from these imputed (and observed) item values (Azur et al., 2011) . 
Estimates using observed and imputed sum scale scores (as presented in Results) showed no substantive differences from estimates using sum scale scores derived from observed and imputed item scores (results available on request).
Finally, as is standard in epidemiological research, we present both unadjusted (or raw) models, and adjusted models which also include our range of covariates. The unadjusted models allow us to see the simple relationship between the predictor and outcome (which is analogous to previous studies which have only considered the relationship in isolation). By contrast, the adjusted models allow us to see whether any relationships evident in the unadjusted models remain once potential confounders (such as with income and personality) have been taken into account. Should significant relationships in the unadjusted model become non-significant in the adjusted model, this would suggest that the relationship in the unadjusted model may be driven by one or more other factors that are affecting both variables, and thus raises important concerns about any conclusions regarding the relationship estimated in the unadjusted model.
Results
Descriptive data on all variables under consideration are presented in Table 2 . Regression results for the variables of interest are summarised in Table 3 . Exponents of regression coefficients are presented, which represent, in the logistic component, Odds Ratios (OR) for being a 'non-flyer', and in the Poisson component, the relative flight distance (RFD) amongst 'flyers', associated with a unit increase, or category shift from the reference, in the predictor variables. (Full regression results, including raw coefficients in addition to their exponents, are presented in Appendix B). The models test the pro-environmental consistency hypothesis, i.e., that more pro-environmental attitudes, greater climate change concern and more pro-environmental household behaviours, would all be associated with both greater likelihood of being a 'non-flyer', and with reduced distance among those categorised as flyers.
Pro-environmental consistency -CCTC results
In the unadjusted model analysing the CCTC data, and contrary to the consistency hypothesis, people with higher pro-environmental attitude and climate concern scores were less likely to be 'non-flyers' who abstain from discretionary flights (Table 3 , model 1a, OR = 0.97; 95% CI = 0.94-0.99 and OR = 0.94; 95% CI = 0.89-0.99 respectively). Once all covariates had been added to the model, however, these negative relationships became nonsignificant (1b). Furthermore, neither pro-environmental attitude nor climate concern was associated with estimated discretionary flight distances among 'flyers' in either model.
Pro-environmental consistency -BHPS results
Unadjusted (version a) and adjusted (version b) models examined associations with the following environmental variables: pro-environmental attitude and climate concern (Model 2a/b); household behaviour (Model 3a/b); pro-environmental attitude, climate concern and household behaviour (Model 4a/b).
Analysis of BHPS data echoed the CCTC findings (Table 3) , with people with greater proenvironmental attitude scores being less likely to be in the 'non-flyers' group in the unadjusted model (model 2a, OR = 0.89; 95% CI = 0.86-0.91), though again there was no significant relationship in the adjusted model (2b). Although the odds of being a 'non-flyer' were significantly higher among individuals with greater climate concern in the unadjusted model (2a, OR=1.06; 95% CI = 1.03-1.09), again there was no significant relationship in the adjusted model, once factors such as employment status were controlled for (2b). Again in the unadjusted model, flight distance among those categorised as 'flyers' was positively related to pro-environmental attitude, suggesting that 'greener' individuals might actually fly more miles annually (2a, RFD = 1.02; 95% CI = 1-1.04). However, once covariates had been controlled for in the adjusted model, this relationship also became non-significant (2b).
Controlling for household behaviour did not affect any of these findings (model 4a, 4b) .
Without adjustment for pro-environmental attitude and climate concern, household behaviour had no significant relationships to flight behaviours in either the unadjusted or adjusted models (3a, 3b). In the model that adjusted for pro-environmental attitude and climate concern, but not the other covariates, the odds of being a 'non-flyer' were, supporting the pro-environmental consistency hypothesis, significantly higher among individuals who reported higher pro-environmental household behaviour scores (4a, OR =1.03; 95% CI = 1.01-1.04). Again though, once all covariates were added to the model, this finding too was rendered non-significant (4b).
Socio-demographic and psychological correlates of discretionaryflight behaviour
In terms of demographics and psychological variables (see Appendix B), individuals were significantly more likely to be categorised as 'non-flyers' if they were: i) aged over 66 years old (BHPS); ii) male (BHPS); iii) unemployed or caring for a relative (CCTC & BHPS); iv) unmarried (BHPS); v) disabled (CCTC & BHPS); and had: vi) children at home (CCTC & BHPS); vii) low household incomes (CCTC & BHPS); viii) few qualifications (CCTC & BHPS); and: ix) reported relatively high risk aversion, but low materialism, interest in politics, conscientiousness and extraversion (all BHPS). Distances flown, among 'flyers', were estimated as greater amongst those who were: i) aged under 75 years (BHPS); and had ii) no children at home (BHPS); iii) high household incomes (CCTC & BHPS); and iv) low risk aversion but high materialism and interest in politics (BHPS). The general consistency across both datasets, and with previous research (Kroesen, 2013) , other datasets (CAA, 2008b) , and intuitive beliefs (e.g., those with high risk aversion and from low income households fly less), provides confidence in the results and highlights the importance of considering these factors in any analysis aiming to understand the relationships between proenvironmental attitudes and discretionary flight behaviours.
Contrasting pro-environmental attitude consistency with flightand household behaviour
The lack of consistency observed between pro-environmental attitudes and climate concerns, and flight behaviour, can be contrasted with the strong consistency between proenvironmental attitude and climate concerns, and pro-environmental household behaviours in the BHPS (Table 4 ). Linear regression showed that both pro-environmental attitudes (b = 0.43; 95% CI = 0.38-0.48; p<0.001) and climate concerns (b = 0.16; 95% CI = 0.1-0.22; p < 0.001) were positively related to household behaviour in the adjusted model (as well as in the unadjusted model). Thus, although people show pro-environmental attitude-behaviour consistency at the level of household behaviours, this did not generalise to non-work related (i.e., discretionary) flight behaviours. Of potential interest, valuing money highly, indicative of materialism and self-enhancing values, was associated with both less likelihood of being a non-flyer, and lower pro-environmental household behaviour (see Appendix B), suggesting this value, in particular, is related to a broader range of environmentally-related behaviours than may have been appreciated to date.
Discussion
The current research used data from two large samples, weighted to be representative of the English and UK populations respectively, to explore whether the pro-environmental consistency hypothesis extended to the issue of discretionary (non-work-related) flying behaviour. Given the well-documented environmental costs of air travel, support for the hypothesis would be found if people with more pro-environmental attitudes and greater climate concern, as well as those who engage in more pro-environmental behaviours at the household level (e.g., saving energy), should also fly less often and for shorter distances. This was first tested using simple models that did not adjust for a range of potentially confounding variables. These unadjusted models supported previous small-scale focus group work in the UK (Cohen et al., 2013; Barr et al., 2010) , finding, in direct contrast to the hypothesis, that greater pro-environmental attitudes were associated with a decreased likelihood of being categorised as a 'non-flyer', and, in the BHPS model, an increased likelihood of flying more miles annually amongst 'flyers'. Although individuals who had greater concern about the progress and impact of climate change were more likely to be 'non-flyers' in the BHPS sample, supporting pro-environmental consistency, this finding was not replicated in the CCTC sample and climate concern was not related to estimated flight distances among 'flyers' in either dataset.
Crucially, all of these effects were rendered non-significant in the fully-adjusted models that accounted for potentially confounding demographic and psychological factors. Moreover, the lack of any relationship between pro-environmental attitudes and concern, and flying behaviour, can be contrasted with the positive relationships between pro-environmental attitudes and climate concerns, and pro-environmental household behaviours. That is, while we found evidence for the pro-environmental consistency hypothesis at the level of household behaviours, this did not extend to discretionary flying behaviour. Although we found no robust support for pro-environmental consistency in terms of behaviour in the household and discretionary flights contexts, we also found no evidence to support the idea, suggested in one small scale mixed-methods study, that those who reported more proenvironmental household behaviours, "also tended to be those who flew furthest" (Barr et al., 2011 (Barr et al., , pp. 1234 , at least in the adjusted models.
Relations of the current findings to previous work
Although a cross-sectional study design of the sort used in this work could not provide direct evidence of spill-over from initiatives aiming to encourage pro-environmental household behaviour to effects on air travel behaviour, nonetheless a positive association between proenvironmental household behaviour and air travel behaviour would be consistent with a positive pro-environmental spill-over effect. Perceived similarity between pro-environmental behaviours (Thøgersen, 2004) have been shown to be important for benign spill-over to occur. The observed lack of positive association may indicate that commonality in their environmental effects are not perceived, and they do not relate to a common social identity as an environmentalist. Assertion of a pro-environmental identity (thinking of oneself, and describing oneself as 'pro-environmental'), is theorised as an attempt to achieve and maintain consistency in attitudes and actions across contexts, and may therefore have an important role in provoking spill-over effects across pro-environmental behaviours (Whitmarsh and O'Neill, 2010) .
Similarity in the perceived difficulty of pro-environmental actions is also believed to make benign spill-over more likely (Rosentrater et al., 2013; Fujii 2006) . Thus the observed lack of positive association may equally reflect the ease with which people can engage in proenvironmental household routines, in contrast to the hardship of making pro-environmental discretionary air travel choices. The possibility of negative pro-environmental spillover from household behaviour to air travel behaviour was suggested by qualitative research in which interviewees cited their pro-environmental household behaviour as a justification for discretionary air travel (Barr et al., 2010) . The observed lack of negative association in the current work, however, offers no support for such a 'moral licencing' spill-over mechanism.
Previous research has also suggested that pro-environmental attitudes and concern have a closer relationship to household behaviour, than to air travel behaviour. Davison et al. (2014) found that combined measures of pro-environmental attitude, perceived ease of proenvironmental behaviour, and perceived personal and social pro-environmental norms, together explained two and a half times as much of the variance in intention to adapt household and routine behaviour, compared to intention to reduce flight dependency. In a study comparing groups stratified on their pro-environmental household behaviour, Barr et al. (2011) observed markedly higher self-rated concern and commitment to acton environmental matters amongst those with the most pro-environmental household behaviours, who were also the highest frequency air travellers. Our analysis using national representative samples brings into focus the issue of why pro-environmental attitudes and concern should be greater amongst those with more pro-environmental household behaviour, whilst having no relationship to more pro-environmental air travel behaviour.
The contrast we observed between consistency regarding household behaviour, and the lack of consistency regarding flight behaviour, may relate to the role of habits in directing proenvironmental behaviour. Conscious decision making, where attitudes and norms are influential in forming behavioural intentions, have been shown to play a greater role in initiating and directing behaviours which are performed only annually or biannually than in behaviour which is performed daily or weekly (Ouellette and Wood, 1998) . The stability of the contexts in which household behaviours are performed, and the regular recurrence of contextual cues, allows the development of automatic responses. There is not the same opportunity for pro-environmental discretionary air travel behaviour (i.e., abstinence or reduction) to become a habit since holiday travel is not a frequently recurring context. The occasional rather than routine nature of holiday travel may both mark it out as distinct from household behaviours and therefore prevent a positive spill-over effect, and also prevent the development of habituated behaviour.
Indeed, Cohen et al. (2013) suggest that 'breaking from routine', and even 'suspension' of norms and values, may be integral to the tourism experience, where people feel distanced from the scrutiny of their home community, and the extraordinary is anticipated. In addition, tourism is associated with conspicuous consumption, and our results are consistent with previous evidence of a significant link between income and the demand for air travel. For instance, Department for Transport (2013) estimate the income elasticity for discretionary air travel demand amongst UK nationals to be 1.4 (i.e., a 1% increase in income leads to a 1.4% increase in demand for discretionary air travel). This is similar to values for the same parameter in the US, with Intervistas Consulting Inc. (2007) finding values of 1.6-1.8. Relatedly, Kroesen (2013) found that people articulated a sense of 'necessary indulgence' to reconcile any inconsistency between their pro-environmental attitudes and flying behaviour. Thus, tourism as a setting for intrinsically non-routine and indulgent consumption which is removed from community norms, may mean that people feel little dissonance between their pro-environmental attitudes and their discretionary air travel.
Limitations and further research
We believe the consistency in our findings across two large, independent, representative datasets and across models of both propensity to fly and distances flown by flyers, provides considerable robustness to our conclusions that there is a lack of any relationship between discretionary flying behaviour and other indicators of pro-environmentalism. Nonetheless, we also recognise a number of potential limitations with the current work suggesting caution still needs to be taken. For instance, due to data availability our analyses were based on the most recent UK data available, i.e., 2009/10 (CCTC) and 2008/9 (BHPS) fieldwork. Although the successor survey to the BHPS, the UK Household Longitudinal Survey, collected data on flights during 2012/13, the survey items do not allow operationalisation of psychological constructs such as risk aversion and self-enhancing value orientation, which we know to be influential predictors of flight behaviour. Further work is thus needed, when more recent data become available, to explore whether the relationships we found might have changed over the intervening years. We see no theoretical reason why this should be, however, as the relationship between flying and GHG emissions was already widely known in 2008.
We also recognise that our estimates of flight distances are relatively crude and based on country/continental averages and that this may create a certain element of noise in our modelling of distance flown. For instance, it may be that more pro-environmental individuals choose to fly shorter distances than less pro-environmental individuals within the three geographic regions, whilst having the same counts of flight to each region, and this would not be revealed in our analyses. Even if it were true, however, that pro-environmentalism motivated people to holiday to France from the UK rather than to Greece, for example, this would raise the question of why people who hold pro-environmental attitudes are willing to make relatively short-haul flights when other alternative forms of transport are actually more feasible than for longer haul flights. Thus although we recognise the limitations of our distance modelling, we think it was the best solution currently available, and our findings were also replicated in the logistic component of both models, which showed no relationships between other forms of pro-environmentalism and whether or not individuals were categorised as 'flyers' or 'non-flyers'. Nonetheless, future work would benefit from more accurate annual flight data at the individual level.
Finally, our use of archive data did not enable us to test traditional pathway models of proenvironmental behaviours (see Section 1.2) because operationalisations of all the relevant constructs were not available. Further research using representative samples is now needed that includes operationalisations of the constructs in these theories to better explore the relationships between pro-environmental related values, norms, attitudes, beliefs, goals, emotions, objective and subjective constraints, and intentions, to better understand the antecedents of discretionary flight behaviour. Further, such studies would ideally be conducted in multiple countries to explore whether our UK findings extend to other countries where pro-environmental consistency may be higher (e.g., Germany, Bamberg, 2013a) .
Conclusions and policy implications
In sum, although we found support for the pro-environmental consistency hypothesis with respect to attitudes and household behavioursin two large representative samples, this did not extend to discretionary flying behaviour. Our findings thus offer little support for a policy approach that relies on improving pro-environmental attitudes, awareness of climate change outcomes and encouraging routine pro-environmental household behaviours, in the hope that this will have positive spill-over effects in terms of a reduction in discretionary air travel (Austin et al., 2011) . This suggests that other actions should be considered including the use of economic instruments or regulatory controls to reduce discretionary air travel based emissions instead. Overall, price elasticities for leisure travellers are assumed to be more elastic than those for business travel (Smyth and Pearce, 2008) , so increasing prices through taxation or other means is likely to reduce demand, and hence emissions. Policy actions could be at national level (e.g., increasing air passenger duty or introducing aviation fuel duty for domestic flights) or international (e.g., through extension of the EU Emissions Trading Scheme on aviation emissions), or through market based measures developed under the UN's International Civil Aviation Organization. Pro-environmental attitude CCTC There is too much concern with the environment.
Definitely agree (0); Tend to agree (1); Neither agree nor disagree (2); Tend to disagree (3); Definitely disagree (4) It's only worth doing environmentallyfriendly things if they save you money.
Definitely agree (0); Tend to agree (1); Neither agree nor disagree (2); Tend to disagree (3); Definitely disagree (4) I don't have time to worry about my impact on the environment.
Definitely agree (0); Tend to agree (1); Neither agree nor disagree (2); Tend to disagree (3); Definitely disagree (4) I find it hard to change my habits to be more environmentally-friendly.
Definitely agree (0); Tend to agree (1); Neither agree nor disagree (2); Tend to disagree (3); Definitely disagree (4) BHPS It takes too much time and effort to do things that are environmentally friendly.
Strongly agree (0); Agree (1); Neither agree nor disagree (2); Disagree (3); Strongly disagree (4) Scientists will find a solution to global warming without people having to make big changes to their lifestyle.
Strongly agree (0); Agree (1); Neither agree nor disagree (2); Disagree (3); Strongly disagree (4) The environment is a low priority compared with a lot of other things.
Strongly agree (0); Agree (1); Neither agree nor disagree (2); Disagree (3); Strongly disagree (4) Climate concern CCTC Thinking about the effects of climate change, which of the following best describes your views?
Climate change will have an impact on other countries, but not on the UK (0); Climate change is not happening/will not have an impact on the UK or other countries (0); Climate change will have less of an impact on the UK than on other countries (1); Climate change will have as much of an impact on the UK as on other countries (2) How concerned are you about climate change?
Very unconcerned (0); Fairly unconcerned (0); Neither concerned nor unconcerned (0); Fairly concerned (1); Very concerned (2) Thinking about the effects of climate change, which of the following best describes your views?
Climate change will not have a real impact in my lifetime, but will have a real impact on future generations (0); Climate change is not happening/will never have a real impact (0); Climate change is not yet having a real impact, but will do in my lifetime (1) Table 2 Descriptive data on the CCTC and BHPS samples. 
